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By Hubert M. Drake 

Records were obtained of two 1and. ingS of the Douglas D-558-1 a i r -  
plane made durtng the s tab i l i ty  and control  investigation. 

These two records show that the maxhum normal-force coefficient 
used during the landings, 0 -95, was considerably below the maxiurm, 1.2, 
estimated t o  be available. The approaches were =de a t  1 9  percent of 
the possible mlnlmum speed, and the actual   cmtacts  were a t  about 115 per- 
cent of m-ln.Imm speed. The ra te  of descent i n  the approach was 1200 
t o  IBOo f ee t  per minute a t  the start of the landing flare. 

The RACA is engaged in a flight-research program in the transonic 
speed  range u t i l i z ing  the Douglas 0-59-1 tspe airplanes which the Navy 
procured f o r  the RACA. The data obtained have been presented fn refer- 
ences 1 t o  4. 

The present design tendency toward highly loaded airplanes havFng 
w i n g s  of low aspect  ratio or wtth sweep resul ts  in low l i f t -drag  ra t ios  
and high s i n k h g  speeds in the k d h g  approach. It was f e l t ,  there- 
fore,   that  it might be of general  interest to present  recorda of landings 
of the D-558-1 airplane. 

The present  2aper  gives time histor ies  of two landlngs made in the 
c o u r ~ e  of the   s tabi l i ty  and control  inmstigation- These landings were 
made by the sams t e s t  p i l o t .  These data are prelw resulta of a 
cnmplete investigatim of t he  landings of high-speed  research  a3rglanes. 

n normal acceleration, g units 
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.hdicated airtapeed, miles per hour . .. . .  - . .. 

pressure  'altitude;  feet . " " 

afrplane weight, pounds 

w i n g  area, square f e e t  

dynamic pressure, pounda per square foot 

flap  deflection, degrees . 
. " . . .. " .. . . . .  

A complete descr ipt im o r  the Douglas 0-558-1 airplane is given i n  
reference 1 and a three-view  drawhg is presented as  figure 1. 

The airplane was inatrmntad to  record  elevator,  aileron,  rudder, 
and stablizer  posit imaj  elevator and aileron wheel forces, pedal forces, - 
alt i tude,  airspeed, and three cmponents of acceleration on standard 
NACA recording instruments. 
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RESULTS AND DISCzlssION 

The time history o F f i g u r e  2 ( a )  shows that  an approach speed of 
approximately 200 t o  210 miles per hour was mafntained until an alt i tude 
of  about 140 f ee t  above the ground was reached when a landing f la re  w 3 s  
init iated; that is, the airspeed was decreased and the angle of attack 
was Increased t o  landing att i tude.  Gromd contact wa8 made at approxi- 
mately 170 miles per hour which correspmds t o  an airplane normal-force 
coefficient of 0.95.. The rate of descent  just prior t o  the start of 
the landFng fla re  was 1800 feet per m5nu-b. The time h i e t o q  of the 
second landing,  presented i n  figure 2(b) ,  indicates  that approximately 
the same Lana- technLgue was used. ApproacX and contact speeds of 
approximately 210 and 160 milee per hour were med and the flare was 
s ta r ted   a t   about30   fee t  from the ground. The r a t e  of descent a t  the 
s tar t .  of -the f l a r e  wa8 7200 f e e t  per minute. About 35-percent power 
waB used during the approaches, Had the approaches  been made with 
power off, the rates  of descent would have-been~correspandhgly greater. 

No  data of maximm l i f t  coefficient  for ear m d  flaps doyn were . 

obtained. However,  c.leaT1 Stalls at-titude  ?reference 3) .Indicate 
a C h X  of 1.0. In -the clean  condition a t  low al t i tude It is estimated 
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that f laps  and gear would provide a n  Increment of about 0.2 in normal- 
force coefficient  for a maxim- normal-force coefficient of 1.2 in the 
landing conditian. Thia would cormspmd to a mbg s"ed of 140 miles 
per  hour. Based on this mlzimwn apeed, agpmach .and contact speeda of 
approxhately 150 percent and 115 percent of minimum aped,  respectAvely, 
were used in theae lmd3n.g~. 

From data obtained during approach to hading and landing of 
the D-558-1 a-trplene made by one p i lo t  during two lan-, it i a  found 
that : 

1. The maximm normal-force coefficient, 0.95, wed Fn the landings 
waa con6iderabl.y lower than the maxhum, 1.2, estimated t o  be available, 
and correspanded to a landing speed of .llg percent of the possible 
mhhm Sped-  

2. Appoach speeds t ha t  were spproxLmately 150 percent of the 
possible minbunn speed were  used with rates of deacent of about 1200 
t o  l8m feet per minute a t  the start of the landing flare. 

Langley Aeranautical  Laboratory 
National Advisory Canrmi t tee  f o r  Aeronautics 

Langley Air Force Base, Va 
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(b) Threequarter frat view. 

( c )  Front view. 

F i w e  1.- Photographs of D-558-1 airplane. 
L 
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Figure 2.- Tine histories of measured quantities in landings of 
-58-1 airp ive brakes closed; 6f = 500. 
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Figure 2.- Concluded. 




